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(54) ELECTRIC PRECIPITATOR AND OZONE CONCENTRATION SUPPRESSING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To form a harmless environment 
by suppressing the concentration of ozone formed by silent 
discharge chemical reaction to the utmost. 
SOLUTION: For example, a power supply for applying voltage of 
a square wave is used as an ozone suppressing means and the 
formation amount of ozone is suppressed to the utmost as 
compared with another high voltage of a sine wave or a 
triangular wave. 
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* NOTICES * 



JFO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electrostatic precipitator characterized by having an ozone control means to be the 
electrostatic precipitator from which the particle and harmful gas which float in air are removed using the 
discharge chemistry reaction of silent discharge, and to control the concentration of the ozone generated by 
the discharge chemistry reaction of said silent discharge. 

[Claim 2] It is the electrostatic precipitator according to claim 1 which has the live part to which the 
discharge chemistry reaction of said silent discharge is made to perform, and the dust collection section 
which collects dust for the this charged particle to the particle and harmful gas which float in air, and is 
characterized by said ozone control means consisting of an electrical-potential-difference impression control 
means which impresses square wave alternating voltage to said live part. 

[Claim 3] It is the electrostatic precipitator according to claim 1 which has the live part to which said 
discharge chemistry reaction is made to perform to the particle and harmful gas which float in air, and is 
characterized by said ozone control means consisting of an electrical-potential-difference impression control 
means which impresses square wave alternating voltage to said live part. 

[Claim 4] The electrostatic precipitator according to claim 1 to 3 characterized by installing an ozone killer 
in the downstream of said live part, using together said ozone killer or this ozone killer, and said electrical- 
potential-difference impression control means for said square wave alternating-voltage generating as said 
ozone control means, and controlling ozone. 

[Claim 5] The particle and harmful gas which float in air are faced removing using the discharge chemistry 
reaction of silent discharge. In the live part to which the discharge chemistry reaction of said silent discharge 
is made to perform to the particle and harmful gas which are the approach of controlling the concentration of 
the ozone generated by the discharge chemistry reaction of this silent discharge, and float in air The ozone 
level control approach characterized by having the process which controls the concentration of the ozone 
which impresses square wave alternating voltage and is generated in this electrification department. 
[Claim 6] The ozone level control approach according to claim 5 characterized by having further the process 
which installs an ozone killer in the downstream of said live part, uses together said ozone killer or this 
ozone killer, and the electrical-potential-difference impression control means for said square wave 
alternating-voltage generating, and controls ozone. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a highway tunnel, a road place along the route, a road 
crossing, an electrostatic precipitator applicable to industry or industrial air environmental manipulation, and 
the ozone level control approach. 
[0002] 

[Description of the Prior Art] The air of the inside of the Expressway tunnel, a road crossing, etc. is polluted 
with the floating fine particle of submicron order, such as soot discharged from an automobile, a tire 
produced with transit of an automobile, and road asphalt wear dust. 

[0003] Then, in order to defecate this contaminated air, the air cleaning facility which used the electrostatic 
precipitator of a two-step type silent discharge form is put in practical use, and it is working in the high- 
speed highway tunnel etc. 

[0004] Drawing 8 shows the dust collection principle in the conventional electrostatic precipitator. This 
equipment is an electrostatic precipitator of the two-step type corona discharge form which consisted of a 
live part 1 and the dust collection section 2. 

[0005] A live part 1 is line pair plate electrode structure, uses plate electrodes 3 a and 3b as an earth 
electrode, and impresses the high voltage to the line electrode 4. inter-electrode — the direct-current high 
voltage is impressed to 3a, 4, or 3b and 4, and corona discharge is generated. 

[0006] the dust collection section 2 — parallel plate electrode structure — it is — one side — an earth electrode 
6 — carrying out ~ inter-electrode — the direct-current high voltage is impressed to 5a, 6, or 5b and 6, and 
electrostatic field are formed. If the air which contained soot dust in the electrostatic precipitator of a two- 
step type corona discharge form is introduced, the particle in air will be charged in a unipolar in a live part 
1, and uptake will be carried out by the electrostatic field of the dust collection section 2 on a collector 
electrode (earth electrode). 

[0007] In the electrostatic precipitator of the conventional two-step type corona discharge form, removal of 
harmful gas is not taken into consideration only in consideration of electrification of a particle. In order to 
remove harmful gas, the device in which harmful gas is made to dissociate directly by the device and ** 
discharge plasma to which a discharge chemistry reaction is made to carry out between the radicals and 
harmful gas which were generated by ** discharge is required. From this, generating many radicals and 
enlarging a discharge plasma field lead to removal of harmful gas. 

[0008] Moreover, usually corona discharge is conventionally used for the electrification method of a 
suspended particle in an electrostatic precipitator. This corona discharge has small discharge space as 
generally known well. For this reason, there are few amounts of generation of a radical, and they do not 
almost have direct dissociation of harmful gas, either. Therefore, the elimination factor of harmful gas 
serves as a very small value. 

[0009] Then, the silent discharge form electrostatic precipitator from which a suspended particle and 
harmful gas are removed to coincidence is proposed. Moreover, there is effectiveness of sterilization and 
deordorization by adopting this silent discharge form electrostatic precipitator. 

[0010] Drawing 9 shows the outline configuration of the electrostatic precipitator of an one-step type silent 
discharge form. This equipment consists of live parts 20 which generate silent discharge. That is, this live 
part 20 is parallel plate electrode structure, an alternating current sinusoidal voltage is impressed to inter- 
electrode according to the high-voltage power source 10, and silent discharge generates it. 
[001 1] In a live part 20, dust is charged and collected for the suspended particle 1 1 in air, and the part is 
discharged. The charged particle 12 discharged from this live part 20 is emitted to the downstream of a live 
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part 20. It enables this to remove to coincidence the suspended particle 1 1 contained in air, and harmful gas, 

such as Nox. 

[0012] 

[Problem(s) to be Solved by the Invention] Although the electrostatic precipitator of a silent discharge form 
can remove harmful gas, such as a suspended particle 1 1 and Nox, to coincidence, it has the problem that 
ozone is generated. 

[0013] Ozone is matter which has very strong membrane stimulation, and may have a bad influence on the 
body. Moreover, since the dissolution rate to water is comparatively slow, even the deep part of the 
respiratory tract in the body is reached, a bronchiole and palmonary alveolus are affected, and versicular 
emphysema is caused. 

[0014] Then, the purpose of this invention is to offer the electrostatic precipitator and the ozone level control 
approach of controlling the concentration of the ozone generated by the silent discharge chemical reaction as 
much as possible, and building a harmless environment. 
[0015] 

[Means for Solving the Problem] This invention is an electrostatic precipitator from which the particle and 
harmful gas which float in air are removed using the discharge chemistry reaction of silent discharge, and 
constitutes an electrostatic precipitator by having an ozone control means to control the concentration of the 
ozone generated by the discharge chemistry reaction of said silent discharge. 

[0016] Here, it has the live part to which the discharge chemistry reaction of said silent discharge is made to 
perform, and the dust collection section which collects dust for the this charged particle to the particle and 
harmful gas which float in air, and the electrical-potential-difference impression control means which 
impresses square wave alternating voltage to said live part may constitute said ozone control means. 
[0017] It has the live part to which said discharge chemistry reaction is made to perform to the particle and 
harmful gas which float in air, and the electrical-potential-difference impression control means which 
impresses square wave alternating voltage to said live part may constitute said ozone control means. 
[0018] As said ozone control means, an ozone killer may be installed in the downstream of said live part, 
said ozone killer and the electrical-potential-difference impression control means for said square wave 
alternating-voltage generating may be used together, and ozone may be controlled. 
[0019] This invention faces [ removing using the discharge chemistry reaction of silent discharge ] the 
particle and harmful gas which float in air. As opposed to the particle and harmful gas which are the 
approach of controlling the concentration of the ozone generated by the discharge chemistry reaction of this 
silent discharge, and float in air Square wave alternating voltage is impressed to the live part to which the 
discharge chemistry reaction of said silent discharge is made to perform, and the ozone level control 
approach is offered by having the process which controls the concentration of the ozone generated in this 
electrification department. 

[0020] Here, an ozone killer may be installed in the downstream of said live part, and you may have further 
the process which uses together said ozone killer or this ozone killer, and the electrical-potential-difference 
impression control means for said square wave alternating- voltage generating, and controls ozone. 
[0021] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a detail 
with reference to a drawing. The electrostatic precipitator 1 concerning this invention is explained based on 
drawing 1 - drawing 7 . 

[0022] An electrostatic precipitator is equipment of the silent discharge form where the harmful gas which 
floats in air, such as a suspended particle 1 1 and exhaust gas, is removed using the discharge chemistry 
reaction by silent discharge, by this example, hereafter, mentions the electrostatic precipitator 1 of a two- 
step type silent discharge form as an example, and explains it. 

[0023] (Configuration of a silent discharge form) Drawing 1 shows the example of a configuration of the 
electrostatic precipitator 1 of a two-step type silent discharge form. This equipment consists of a live part 20 
with the function to perform silent discharge, and the dust collection section 30 with the function for it to be 
arranged in the latter part and to collect dust for a charged particle. 

[0024] The live part 20 is having parallel plate electrode structure, and has the metal electrodes 21a and 21b 
covered with Dielectrics 22a and 22b. In addition, what is necessary is just to cover at least one side with a 
dielectric among these metal electrodes 21a and 21b by which opposite arrangement was carried out. 
[0025] Between metal-electrode 21a made into this parallel plate electrode structure, and 21b, the high- 
voltage power source 40 which generates the alternating current high voltage of a square wave is connected 
as an ozone control means. With the alternating current high voltage of the square wave generated according 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_webcgi_ejje 2/21/2006 



JP,2003-275618,A [DETAILED DESCRIPTION] 



Page 3 of 5 



to this high- voltage power source 40, while generating silent discharge 1 5 within a live part 20, generation 
of ozone 13 can be prevented. In addition, it is called silent discharge also with ozonizer discharge or 
dielectric barrier discharge. 

[0026] The dust collection section 30 has the metal electrode 31 by which opposite arrangement was carried 
out, and the direct-current high-voltage power source 32 is connected among these metal electrodes 31. In 
addition, you may constitute as other examples of a configuration using the electrostatic precipitator of the 
one-step type silent discharge form where only the live part 20 was provided. 

[0027] (Ozone level control processing) In the equipment made into such structure, silent discharge occurs 
by impressing the alternating current high voltage of a square wave between metal-electrode 21a of a live 
part 20, and 21b. In this case, the concentration of the ozone 13 generated within a live part 20 can be 
controlled as much as possible by having impressed the alternating voltage of a square wave compared with 
the time of impressing alternating voltage, such as the conventional sine wave. Thus, ozone 13 and harmful 
gas are removed in a live part 20. 

[0028] And although dust is charged and collected for the suspended particle 1 1 in air in a live part 20, the 
part is discharged by the downstream as the charged particles 12, such as ion, and particles 16, such as dust. 
In the dust collection section 30 installed in the downstream of a live part 20, dust will be further collected 
for a particle 16. 

[0029] (Example of an experiment) Next, the example of an experiment is explained based on drawing 2 - 
drawing 4 . Drawing 2 shows the example of a configuration of the experimental device for trying ozone 
depressor effect using the electrostatic precipitator 1 of the silent discharge form concerning this invention. 
[0030] As sample gas used for an experiment, the exhaust gas of a diesel power plant 200 is used. This 
exhaust gas flows in the mixed container (Mixing Chamber) 202 through an eliminator (Separator) 201, and 
atmospheric air 210 and the 1st mixed dilution are made. This diluted mixed gas is sent to the booster fan 
(Booster Fan) 203, and the 2nd mixed dilution is further made between atmospheric air 210. And the mixed 
gas diluted over 2 times in this way flows into ESP (Electrostatic Precipitator)204 which is the electrostatic 
precipitator 1 of this invention, in this ESP204, dust collection processing of the charged particle after the 
silent discharge using a square wave which was mentioned above, and its processing is performed, and 
thereby, an ozone level can be boiled markedly and can be stopped. Thus, the processed gas is discharged by 
the duct exterior by the suction fan (Induced Fan) 205. In addition, a gas flow rate is 1 .5 m/s and 
presupposed that it is fixed. 

[0031] Drawing 3 shows the electrode structure of the live part 20 used for this experiment. Each polar zone 
consists of structure which sandwiched the electrode (metal-electrode 21a or 21b) which consists of copper 
foil with a thickness of 0.05mm with two glass plates (dielectric 22a or 22b) with a thickness of 0.5mm. A 
silent discharge form unit is constituted by making this polar zone into 5.5mm of gap lengths, and carrying 
out opposite arrangement alternately [ four sheet ]. 

[0032] And the silent discharge form unit which consists of these 4 sets [ 1 ] has been arranged as the 
electrode surface became a gas flow direction and parallel, the alternating current high voltage of a square 
wave was impressed to the electrode (Terminal a side) of two sheets among four sheets, and it experimented 
by grounding the remaining counterelectrode (Terminal b side). 

[0033] Drawing 4 shows the experiment circuit 300 which performs silent discharge. Among the terminals a 
and b of the electric wire pulled out from the live part 20 which consists of a silent discharge form unit 
shown by drawing 3 , the high- voltage power source 40 is connected and the alternating current high voltage 
of a square wave is impressed. A silent discharge current is measured through 10 M omega of resistance, 
IKohm, and the ammeter 301 which were connected between power supply terminals. Moreover, the 
applied voltage of a live part 20 is measured through the oscilloscope 302 connected to Terminal b. 
[0034] (Ozone depressor effect) Ozone depressor effect is explained based on drawing 5 - drawing 7 as an 
experimental result by the experimental device. 

[0035] Drawing 5 shows the relation of the discharge current over applied voltage. Applied voltage (kV) 
and the axis of ordinate of an axis of abscissa are the discharge currents (mA) among drawing. The 
discharge current when impressing the electrical potential difference of various waves (a square wave 51, a 
sine wave 52, triangular wave 53) was measured. As a Measuring condition, the rate of flow was made into 
1.5 m/s, and initial concentration was made into NO=0.221ppm, NOx=1.08ppm, and about ozone 
O3=0ppm. 

[0036] Applied voltage is peak, to It is the value of peak. If a square wave 51 is taken for an example, the 
applied voltage of 36k V will change in +18kV to -18kV. The value of the discharge current is set to about 
0.1 (mA) at this time. From the result of this drawing 5 , generation of N02 which is harmful gas can also 
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be controlled by impressing a square wave. 

[0037] Drawing 6 shows the concentration property of ozone (03) over the discharge current. A silent 
discharge current (mA) and the axis of ordinate of an axis of abscissa are the amounts (ppm) of generation 
of 03 among drawing. The Measuring condition is the same as drawing 5 . 

[0038] 61 is the amount of ozone generation when using the square wave by this invention. On the other 
hand, it is the amount of ozone generation when 62 uses a sine wave and 63 uses a triangular wave. 
[0039] When a square wave is impressed, it turns out that 03 concentration is the lowest. As this reason, 
when a square wave is used, an electron obtains high energy, but on the other hand, since the dissociation 
probability of 02 becomes so small that electronic energy is large, it is considered that 03 generation was 
controlled. 

[0040] Moreover, although the discharge current in silent discharge initiation was about 0.2mA in the sine 
wave 62 and the triangular wave 63, in the case of a square wave 61 , it is about 0. 1mA and the small 
discharge current is acquired. 

[0041] Furthermore, one table03 As shown in the reduction rate of concentration, in the case of a square 
wave 61, also in the range whose discharge current is 0.2mA - 0.3mA, it turns out that an ozone level is low 
compared with the time of a sine wave 62 and a triangular wave 63. 

[0042] Table 1 is 03 by the square wave 61 . The reduction rate of concentration is shown to a sine wave 62 
and a triangular wave 63. 



[0043] 






Table 1] 












0 . 2 mA 


3 0% 


3 6% 


0 . 3 mA 


2 6% 


4 0% 



[0044] As this table 1 also shows, it turns out that it can control rather than a sine wave 62, and both 03 
concentration can be sharply controlled about 40 percent rather than a triangular wave 63 about 30 percent. 
[0045] Drawing 7 shows the time amount property of collection efficiency over the operating time of silent 
discharge. The operating time (minute) and the axis of ordinate of an axis of abscissa are collection 
efficiency C (%) among drawing. The Measuring condition is the same as drawing 5 . 
[0046] Collection efficiency C is C=N2/(1-N1), when concentration of the suspended particle 1 1 contained 
in the air which flows into a live part 20 is set to Nl (a piece/m3) and concentration of the particle 16 
emitted from the dust collection section 30 is set to N2 (a piece/m3). ~ (1) 

It is expressed by carrying out. In addition, the suspended particles (an individual, dust, etc.) of 0.01 
micrometers or more of particle-size abbreviation are shown in the particle 16 here, and gas (03), a 
molecule, etc. are not included. 

[0047] When impressing the square wave 71 of this invention, the peak voltage of **8.5kV and 0.2mA of 
discharge currents are made into drive conditions, and on the other hand, when impressing a sine wave 72 
and a triangular wave 73, it considers as the peak voltage of **9kV, and the drive conditions of 0.3mA of 
discharge currents. 

[0048] Compared with the time of impression of a triangular wave 73, high collection efficiency is acquired 
for the direction at the time of impression of a square wave 71 , and, moreover, almost equivalent to a sine 
wave 72 or the collection efficiency beyond it is acquired so that it may change from drawing 7 . 
[0049] In the electrostatic precipitator 1 of the silent discharge form where a square wave is impressed, 
compared with the time of impression of a sine wave and a triangular wave, there are few amounts of ozone 
generation, and the above result shows that an EQC or the collection efficiency beyond it is acquired. 
[0050] (Application) Although the high-voltage power source 40 which generates the alternating current 
high voltage of a square wave was used for the live part 20 as an ozone control means in the example 
explained above, it does not restrict to this. As other examples of an ozone control means, an ozone killer 
may be installed in the downstream of the dust collection section 30 of drawing 1 , or an ozone killer and the 
high-voltage power source 40 for square waves may be used together. In addition, in the case of the 
electrostatic precipitator of an one-step type silent discharge form, an ozone killer will be installed at the 
downstream of a live part 20. 

[0051] As an ozone killer, although ** photocatalyst, an ultraviolet ray lamp, ** activated carbon, ** drugs 
washing station, etc. are mentioned, it is not limited to these, for example. 

[0052] Thus, also by using an ozone killer together with the high-voltage power source 40 independent or 
for square wave generating, equivalent to the example mentioned above or the ozone depressor effect 
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beyond it can be acquired. 
[0053] 

[Effect of the Invention] Since the power source which impresses the high voltage of a square wave was 
used as an ozone control means in the electrostatic precipitator of a silent discharge form according to this 
invention as explained above, compared with high voltages, such as other sine waves and a triangular wave, 
it becomes possible to control the amount of generation of ozone as much as possible. 
[0054] Moreover, since the power source which impresses the high voltage of a square wave was used as an 
ozone control means according to this invention, compared with high voltages, such as other sine waves and 
a triangular wave, the amount of generation of ozone can be controlled much more. 

[Translation done.] 
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ma? zmKEfltiamm^mftiitez c tz&wt-rzn 
*m i f2t&©ngiiii t; a,$sb. 

*tOr. ii5l2&S{b^Sl££tTfctfa?f1IgP£«U 

mn? zmmvM&m^mfr fitezc 4&#§it4-f sis 

?m 1 l2«X©fISU!l D/USB. 

©TMJtt:*-:/>*-5--£i3:Bl,. 20 

Siffim]E^sfeffl©fri2m)EEnjn$ij®^3 1 zwm or * 
v/> *ju*ij-r s c 4 4 -r stM^i i a t,> u 3 ©t> 
rft*»KE«©WMB t^s». 

«^«©Sttl{b*Sifi*3Wfflori»*"r*«:BiL 
t, gSte^fiWI©)8t«^SJC6:{c«fc-3-t:*RS3tiSsi- < / 

^il©jK^b^Ki££tTfttfS^sgpfc*5i,>r. 30 

©?gg£ W$UT 3IS*A*.fc C 4 Zft®. 4 t £ * V/> 

[lit#JI6] tHB»*»©T8HWK**/:'**--*H 
BU 

5 f 2tS© * v r >rgewtu^r& 

l&W<D$tMttmi) 40 
[000 1 ] 

WHS*. >IS3£^.* X^-^^ffl©^^^ 
«*(C»ffl?TffittS«yRG^S. fccfctf. afV>JMt 

[0 00 2] 

[S£*©8frfi] gSb«ii h >*;urt*»»«3afcj£«©£ 

ssbma^sHasftssgs. esw©^f«:#-a 

r£ 0 £ * -f -^SMSST* 7 r ;u h gft&AEtt <t-©1f^ 

5^a>^— ^©^jses^r^sn-r^s. so 
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[ o o o 3 ] -ec-c, co«iftffi«*fliaKfcrsfcA«: 

5. 

[OOO4108B, Se*©«^D^g«C*$WS^ 
CiA^JB^i*^-*-. e©$Sfitt. ^mSPli. JHi;A,§P2 
4 6f8;£<* ft* 2 ©sSn n ^fficH^©flM» D A,$IB 

r*£. 

[0005] smsp i ». *g*w«m«»j£r*> 0 . ¥ 

WMTZ. firi3a, 4X»3b, 4CCB:ig2feftttEE 

[0006] moAsa 2 ». wf¥««a«js-c* 0 . 

-*«r*6»Sffi6 i Of. «SIBI5a. 6X«5b. 6 

^Sfcii^©ii§yii d^bk&S£^/c^*^a s 

L/» *D^gP2©|^S^{cJ:or. flid^ffi (Jgssm 
[0 00 7] S£3fe©2l2S;3a^fiS^©S$«^SI 

*»#is$ftrt,>&i,>. ##^^*i**-r*/c»{c», 
©jfcfc^fc: «t o r § ftfc %>t)>\>b.^%ii?. 4 ©Bar 

*##x£B8Ji?gt3tfS&ti# ! &^r£>s. C©C4 
[0008] sf*. ^mao^gfcfet^r. n 

c©=ja^&^tt v -«a:{cJ;<*o<=.nrv^J:^ 

KSc^r4*^3(<». c©/c». 7^*ju©^sa«^ 

)Jc< t W«^X©E«^?l»fe«4^4'^cC» 0 J:-, 
r. ww^x©i^*^«^^c/h3i^ffi4%s„ 
[ o o o 9 ] -ecr. wmwf-±mm*!x*wi®f<<ci& : £ 

•^r. mm • s«*©^fc**. 

[ o o 1 0 ] H 9 «. i s^^^0©m^i 

mm i o «: £ o r 3?ijfeiE^miEEASEnftj $ n . 
[ooi.i] 2^*©?*s^ i i «. #«»2 o«c*j 

©^mgp 2 0 «fc 0 gf W $ ft 1 2 « . ^^SP 2 

0©T^ffl'JKS)tttlSft^. t:ntc«t»3. ^m«f«:^$ft 

i^-SC4*f5Jfife4^S. 
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[0012] 

/URwt.'sflaw-i i*j=tD f Nox&<b'w«#*£i3i 
■s. 

[0013] *fl»c«Hr»tti»w*ffffl*wr 

at«Me*-citu «i«ws[^iwaccie»*#*. mow 
=&5i#iSc-r. 

[ooi4] *ct. *^ih©bb«j». *s««fi2*K 
rstc <fc o ^3 ft* * v>©$g£-c » s r o mm u r 

[0 0 15] 

[lSilI£ft?fc-r-5>fc©©#MS] *#M8«, aaWJe** 

%imbxm&tzmfS£kCAMw-c$>i~c, Miasms 

*©«Wlffc*:Sl6{cj: oT^S ft* *'/>©***» 

[0016] CCT, ^«^«C??jS-r-5»ffi^fc=fci>'W« 
SfllSBi. IlE**3ftfcltt**i6C/</rs*t^»£* 

[0017] aswnc»*-r*tt**j AacfrtF^cof 

T*«ffiBttPIW»*a{cJ: Otitic OTfe J: t,>. 

[0018] ma*!/>»w^ai or. matrnt® 

fi5iB5©^iS33£i!KSE^ffl©*BEEnttlS(ltai*ai 

[0019] 2jE»w», aaiitxcsaj-i-aift^te J:uf* 
KRL/t, aaw"rac«©swtfb*sis«:j:-9'cfifej«sft 

s. 

[0 02 0] CCt, IW3W«l|5©T«flB«C*'/>*9 
[0021] 
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Wt©»»*Blie«:ttwr«. *»!B«:ff*«^!0RD^ 

i^s 14. 0i~a7«:»^rattwrs. 
[0022] «^da^s». sawitcjwarr&ffitt 

tfrf-l 1 *»«#**©###**. «0«tt«K«fc4Sk 
[0 02 3] (ftm«$©fltft) H 1 tt. 2»3»8* 

ttiftottftuiic/iita i ©uraswfcTjvr. *mbs. 

io MmM«fr9«W««>-39MV2 0 *©f£ISK:i2 
£*»6*JfcSftS. 

[0 024] 3?Hg|5 2 0B. W¥*MWWS* ITfc 
9. Hm&22a, 2 2btC£9ft!«3ftfc&IH*a2 

la. 2 1b4fL/TI<^. &*J. t©*ft6]ieg£ft/fc. 
&ifi2 1 a. 2 1 b©'5fc4>&< £t-S5r, SSS 
««J:-9-caM-rft«J:t>. 

[0 02 5] C©?ff¥fiS»Jli 3n/c^ili2 
la, 2 1 bMtctt. J©Kft© 
20 &ftmE«ft£-$-$**EEttB4 0 *i«ttSft-cc> 

•2>. c<Dmms.mm4 o k «t o«*sftsj©Kft©«« 
*a tv> i 3 ©*jjjt*i»±r4 c &*s-c» 

[002 6] ft 0^3 0 tt» jtffilBBHSftfcfelSSe 

3 i ^itfeD, cn6^sii3 i mMzm.m&m 

EMM3 2*i«iK3ftrt>S. fc*s> C ©ffc©fltli£#J £ 
t/t. «S82 0©»£AffOfcia&femM}£©tt 

[0 02 7] ( * >y>iHMI) C © «fc 5 fttitit £ 
3ftfc*BK*»l»"r. 9IS2 0©#Jl^ffi2 1 a. 2 

1 b mtc£^©£%tftBE*EPftrr * C tKi->t, 

c©*§£r. je«ffi©^ms«Eii 

flnLfcCitcfct). «*W2 0rtr»£-r •&*'./> 1 3 
©jgg*. ^©IE&i0»©&*«EE*^t/fc&*K: 
ft*r. SAWItSct^ttS. c©«t5«:^SSB 

2 0 JCte(,vt % ^ V> 1 3 ^«^*%*3ftS„ 

[ 0 0 2 8 ] OT. S^tfi©}*^^ 1 1 «. w^glJ 
40 2 0tetet,>T^mfcJ;O f ftC^ft&#i. ^©-gp«T 
SKffliJK * ^m<D&nm* 12^, =f S *©«?■ 1 6 <!: 

urpffl$ft*. tt^-i 6«. ^a«P2 0©T*WJecs 

iB3ftfcaiD^3 OtCfcorS^KftCASftSCi 
[0 02 9] (HUM) <KtC, 9Em«*. 12-S4iC 

©*i«6«©«bs« *svr . 

[0 03 0] *i|{CfflC^-9->7 , ;l'#X£L-C t 

50 ■efr3.>i»2oov>mi8.*?x*:&mvz. c<o$m*f 



(4) 



2003-275618 



*fct. »«tS(Separato r) 2 0 lZftLXM * 

(Mixing Chamber) 202 falcffi, 
ASft. ±%,2 1 0 tmBB©»£#!R*ifc<**i*. 
£©*$?;* ftfc*l-£;tf;*«\ ^-X^7r> (Boos 
ter Fan) 2 0 3(CiH6n. $6^»2 1 Oi 
©ra-C^21Ig©ig^#JBR*s%3nS. f Lt, C©«fc 
^«:2[il«:ig^-c#«?$n/cii^*'x« > 
l^glTS)5ESP (Electrostati 
c P r e c i p i t a t o r ) 2 0 4&t?ftA3ft£, 
C©ESP2 0 4TM\ StTxEO /t<t ^ %Sg?f5iS^:ffit>fc 10 

> (Induced F a n ) 2 0 5 KIJ: «3 *t>? hil-SB 
KgtttiSftS. ft**. ^XfiSiiti. 1. 5m/st?. — 

[oo3i]@3tt, ^mmt l cm^fbti^ j m^2 o© 
nmm&z™t. &nmmz. mzo. 05 mm<omm 

*>e>&£^© (#^m®2 1 aXB2 lb) JI3 
0. 5mmO«7^S (i§mffc2 2 aX«2 2 b ) 2ft 20 
K J: <9 & A^ita* 6 tt 5 . C OSg»« + ? 
5. 5mmtU 4ft3£S{C>ftf6liegT-SC iSCi-o 

[0 03 2] C©4fel*&*>6&£M^#<mj|* 

63SU 4ft©5f>2ft©HS (^affliJ) tc*BB&© 

&*wiffi*Hfliau mKKDZtfanm (^bW) *m 

Tn-r. 0 3 l tcmjz®<&Wt=>-~ ffiv 30 
2 o*>6?i*m$ftfcfii&©Sii^a. bra«cw*tfm?s 

*fflK.mffi$titd&m 1 0MQ, 1 KQfcJ:tf®jftfr3 
0 1«CT. 4HW*«i*ftSffi£3ft*. (g? 
b{CggKStlfc*S/n^3-^3 0 2 411;^ srmsp 

2 0 ©Epjwmff *ia>js 3 ft 

[0034] ( * '/>«WB»*) Slf&SEgCt «fc SfHiit£& 
JRiUT^V^JWlKMl*. @5~07&c»-3i,>TiftiE 



[ 0 0 3 5 ] m 5 it. wmmmczt? ztitmmm<DM% 

H*. flM«Effln«E (kV) . IKttKfiMMI 

it (mA) -c*&. saae^ o®^&5 1 . msms 

2. Hft$5 3) ©«ffi*EfltaOA:<!:#©fifcSSijiE*«iJ 
Slfc. S'Jjg&frt LT. ftSSi* 1 . 5m/siU $3 
JBiS&tt. NO = 0. 221ppm, NOx=l. 08 
ppm, t"/>O t = 0 p pmflSi L//c. 
[0 03 6] EPAKEEtt. peak to peak© 
ATCfe*. *S£$5 l«0ftc&££. EPflIl«E3 6kV 
B. +18 kVrt>6- 1 8 kV©ffiffi"C^-fb-r«5. C© 
±$> ®(mm^©ffl«. ttO. 1 (mA) ifc*. C© 

^t*SN0 2 ©fetSfeflMffl-T-Se 

[003 7] 06 ti. tfc««6K:*fra*»y> <o, ) 

©?«««ftt*^-r„ ttMtS4KlBftS*% (m 

a) . (ratio. ©£j£fi (ppm) ras. a>j^feff= 

I*. H5£HC-t?*4. 

[0038 ] 611*. ##SHj{c J:SJ©B»«fflV»fci * 
©arV^fiSHT**. CftlCttL-r. 6 2t2iEtt$ft. 
6 3«=ft«*«(,»fci*©**/>^datC*«. 

[0 03 9] 5Eg)Ke5rElTOnbfci^ t ^O, fggtf® 

i>ct*w. cciiibtw, js^?e?&fflt>ytti 

Jt^«^©x^;U+--*iA#tH5tVh3 < &£fc«i>. 
O, ^#Jlpffl3 ftfcfe© £ft£. 
[ 0 0 4 0 ] ttc, 2 . =fc«8 3 -C»*Mfc 

«Htt{C*»W*iW«aW«JfilO . 2mA-C*o/c»J > J£ 
JKft6 l©«^t*tt0. lmA"C*«3, /Ml»tkWt« 
#f#6ftS. 

[004 1] 3 6fC. « 1 ©O. «K<D«£l>ff|[£tCq% 
•^Jr^tc, fiimmffi&O. 2mA~0. 3mA©fgffltC 

JS&6 1 ©*§£•«. =f-^/>?5S*Jigt»Ci**fo*>5. 
[0 042] SIB, Jf$ttB ltCtSO, *£S©M 
iWW^fc, IEaaft6 2. =a«B3n:*HyT:5*t,fcfc© 

[0043] 
(SI ] 









0. 2mA 


3 0% 


3 6% 


0 . 3 mA 


2 6% 


4 0% 



[0 04 4 3 C©*l*>6fc*>a»4,fc5ie. jE3ftft6 2 
<fc 0 1 3 SOSS. Hft*6 3J:0*>4«aBI[. ftKO, 

tUE«A«Kdmrc* s c i*ift3&>4. 

[ 0 0 4 5 ] M 7 «, ftfPmottflraK*t?&ftD 

miHicAxc (%) -c*s„ a'js^tii, as tra 



[0 04 6]$^$CB, ^SP2 OfCjjSA-r^Sfv 
i*K:$Sft<MMHft*i l«»Mt«Nl (ffl/m* ) <h 
»^»3 0*»6«CttiSft*l4^1 B©«a*N2 

(fl/m* ) il/fci*. 
C = N2/ (1 -N 1 ) • • (1) 

<tLr«3fts. ttto. ccn^, )K^i6i{*. © 

SO SBS0. 0 1 v m&.±<D^m&^ ([!(*. rf5^) 
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u **x (o 3 ) . a^ra^sfc^. 
[0047] xftmotami 1 ztmrz 

f-^mE±8. 5kV, fifc«Si3fe0. 2 m A£«S«h£: 
friL, IES2&7 2. = ft«7 3*91fllTS£* 

(Ctt. fcf-d>«E± 9 kV> &m^S£0. 3mA©fggij 

[0 04 8] H7*>6tob£J:9K:. J©B»7 1©E|fln 

^ff^nTteC, l/frfc. IE&i£7 2£««|i]^X«-?- 

[0049] «±©*s*j; 9 . mm^wm-rtm^n 

ftW±©* CA.m&'& btl h C £ . 
[0 05 0] CCBfflFd) «-hi&S8 UfcWCB. * 

iL-r, 3?Hg|5 2 0 fcmJ&ft©3Kft*S*IE £#6* 

•r-SiftHEE®® 4 0 im^tcifi. cnteres 

fc. i©s^«c«^©K^i;^g©»^K:«, w 

m§0 2 0 ©TiiSfflK: * '/> * 9 - S C & CC ft 

[0 05 1 ] *>/>*5-iUt:tt, ®ytf&m 

[0052] z<o&5^*v^*?-*m-mx.mmwi 

[0 0 5 3] 

iit. wi^.«*g^jg©iaf«E*EPj)a-rs«®4ffit,>fc 
©r. flfcoiBSift^HftamkoKmEcclt^-c. 

[0 0 5 4] *«?8«:j:hH:. *'./>JJpfW#8t 

T. flfe©iE®!S^>Hft?S^©]Bf«]IK:J:b^r. *'/>© 

[■BQflWttlH!]. 

[Bi ] *«wc*»©»flrc*&. 
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©mm* C ^«©«fi6*5Vrt»«BI t?* s . 
[H2] *^{c«4«WStJt»©««ai;/WRB*ffl 

[S3] *^©^Km>6tt3»«*©Wl*»* 

[04] «6WSwt*tf9W«aB%*-riaKH"c*4. 
[E5] Hisnra«c»rsft«^©H«*ii^i^iH 

10 [06] WBUBKttth*^ (0 3 ) ©jgg*H±£ 

[07] »fwiBK:«^-sj(iD^*svr«Fttia-c* 
s. 

[08] wMMb^mfomcA.mm^Trst^mm^S) 
[09] se3feK*sws«iws^©«5^iDAjga©« 

1 HfRlftCiUMi 
20 1 1 

1 2 ?&St4* 
1 3 

1 5 feARX 
16 It? 

2 0 wHSR 

2 1a, 21b ^JimS 

2 2a, 2 2b 

3 0 mc/»ffl 

3 1 &JI«S 

30 3 2 WfriM^RMM 

4 0 ifSSffSiEi 

2 0 0 ?4~ fe'Jl/X>^> 

2 0 1 am 

20 2 if^SS 

203 ^-X^7t> 

2 0 4 ESP 

20 5 5R9|7r> 

2 1 0 

3 0 0 H£t@B8 
40 3 0 1 Hiftft 

3 0 2 tfi^o^a-:/ 
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[HI ] 




Q I T I I I .l-J ,1 .i.J.1— I .1 I I I 1 I I t I I I I > I I 1 1 li 

0 0.1 0.2 OJ 0.4 03 0.6 

ttOX(mA) 




mi) [HQ J 




BMN (min) 



(8) 



2 003-2 75 6 1 8 



[MS] 




(51) Int. CI / 

B 0 3 C 3/41 
3/47 

E 2 1 F 5/20 



nana* 



F I 

E 2 1 F 5/20 
B 0 1 D 53/34 



r-^-K (##) 



1 29C 



w&j\\m}\ mmmsmsmm 1 « 1 # 

»«JHlliUi»rfjJl|l»Kfflia»rH 1 # 1 # 

(72)%BJ# #® ^fi[5 

*MtPWffllP^2154- 41 



XlSCfHBKifttt 1 T@23#3 -Sf 

(72)«h# /ilea ^st 

»^JI[»^Hj*KfP*Wr3274#ttl 
F ) 4D002 AA12 AC10 BA07 CA20 DA 51 

EA02 EA05 
4D054 AA02 BA02 BB05 BC02 BC33 

EA21 EA28 
4G075 AA03 M07 M37 AA62 RAO 5 
BA06 BD12 CA15 



